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(54) EXPOSURE DEVICE 

(57)Abstract: 

PURPOSE: To form a recording light evenly with sharp edge and to perform a high 
density recording by synthesizing plural lights in which optical axes are displayed at 
mutually different positions and generating a recording light irradiating an exposure 
object. 

CONSTITUTION: On a glass master disk 40tracks 42on which pits 41 are formed 
corresponding to the information such as addresses that are desired to be beforehand 
recordedand groups 43 which perform a tracking controlare formed. A pit 41 is formed in 
accordance with a pit recording light which is displayed for a displacement amount 'a' in 
the direction of an arrow CI. Using beam spot 313233 and 34the light intensity 
distribution is made uniform and the shapes of bottom surface of the groups 43 are flatly 
constituted. MoreoverMO signals are written in the groups 43 on a medium such as a 
magneto-optical disk and a high density recording is provided. 



CLAIMS 



[Claim(s)] 

[Claim l]In an exposure device which irradiates an exposure object (1) with recording 
light corresponding to a slot which should be formedWhen an optic axis compounds two 
or more lights (Lj i-Li4;L2i-L26) with which a mutually different position was displaced. 
An exposure device having a recording light creating means (12591 1213; 12591 1 and 
513; 125613) which generates said recording light. 

[Claim 2] A light source (1) which emits light of wavelength predetermined in said 
recording light creating means (12591 12 13) A division means (2) to divide into two or 
more lights light emitted from said light source (l)An optic-axis change means (215161) 
to change an optic axis of two or more lights divided by said division means (2) in a 
mutually different positionThe exposure device according to claim 1 having a 
synthesizing means (25) which compounds said two or more lights (L11-L14L21-L26) 
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changed by position from which an optic axis differs mutuallyand is outputted as 
recording light by said optic-axis change means (215161). 

[Claim 3]The exposure device according to claim 2 making an optic axis of light change 
by said optic-axis change means' (21)'s consisting of a lens (28) of a coupleand making a 
medial axis of a lens (28) of this couple change mutually. 

[Claim 4]The exposure device according to claim 2wherein said two or more lights have 
a means (222324) which makes low luminous intensity located in an end compared with 
light located among centers. 

[Claim 5]Intensity of light (L21L22) located in the center among said two or more lights 
(L11-L26) is reduced compared with intensity of light (L23-L26) located in an end 
according to informationThe exposure device according to claim 2 having a modulation 
means (64) which forms unevenness according to this information in the center of said 
slot (61). 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an exposure device and relates to the 
exposure device for forming the groove and pit of an optical disc especially. 
[0002]In recent yearsthe filing device is also asked for improvement in the speed and 
large scale-ization with increase of the amount of information which a computer treats. 
For this reasonthe optical disc and the magneto-optical disc are used as a filing device. 
[0003]In this optical disc and a magneto-optical discin order to trace the track formed a 
concentric circle or in the shape of a spiral and to write informationthe stable tracking 
servo needs to be performed. 
[0004] 

[Description of the Prior Art]The optical disc used for such a mass filing devicea 
magneto-optical discetc. make a resin material counter La Stampa in which the reversal 
pattern of the groove and the pit was formedforming the disc substrate in which the 
groove and the pit were formed by making it harden - this disc substrate — reflection — 
public funds ~ it was created by forming a group film and a magnetic film. 
[0005]La Stampa is formed by transferring the glass original recording in which the 
groove and the pit were formed. 

[0006] Glass original recording was created as follows. Firstthe spin coat of the resist is 
carried out to glass disks. Nextrotating a diskthe exposure device for optical discs 
performed exposure according to the groove and pit which should be formedand it was 
created by forming the resist pattern according to a groove and a pit. 
[0007] At this timethe shape of the groove and the pit was mainly determined by the 
recording light at the time of exposure by an exposure device. 

[0008]The lineblock diagram of an example of this conventional kind of exposure device 
is shown in drawing 10 . The laser (optical generating) device for recording light 
generatingand 2-4 one among the figure A half mirror5-7 a total reflection mirrorand 8 
and 9 an optical modulatorand 10 and 1 1 A beam expanderl2 — an object lens and 15 
show glass original recording 16 shows the laser beam generator for focusingandas for a 



dichroic mirror and 14a relay lens and 13 show the two-piece-housing detector for 
focusing signal detection 17. 

[0009]The laser beam generator 1 generates the laser beam of wavelength which reacts to 
the resist applied to the glass original recording 1 5 easilyand supplies it to the half mirror 
2. The half mirror 2 is halved in the light for pit recordand the light for groove formation 
by making a part of laser beam generated with the laser beam generator 1 penetrateand 
reflecting the remainder. 

[0010]The light which penetrated the half mirror 2 is supplied to the optical modulator 8. 
The optical modulator 8 controls the penetration of the light supplied from the half mirror 
2 according to the information which it is going to recordand generates the modulated 
light for pit record. The light modulated with the optical modulator 8 is supplied to the 
beam expander 10. The beam expander 10 enlarges the beam diameter of the light 
supplied from the optical modulator 8and supplies it to the relay lens 12 as a path to need. 
[001 l]The relay lens 12 makes the optic axis of the light supplied from the beam 
expander 10 change. 

[0012]The explanatory view of the relay lens 12 is shown in drawing 1 1 . The relay lens 
12 consists of the convex lenses 12a and 12b of the same coupleand the convex lenses 
12a and 12b of the couple are arranged so that mutual medial axes may differ according 
to the quantity which makes light change. 

[00 13] As shown in drawing 1 1 (A)when medial-axis I a of the convex lens 12a and 
medial-axis lb of the convex lens 12b are in agreementincident light Lo is refracted with 
the convex lens 12alt results in the convex lens 12b through focal Ojis refracted with the 
convex lens 12band is emitted as emitted light Li which has the same optic axis as 
incident light Lo. Thereforethe change of an optic axis is not produced in the state of 
drawing 1 1 (A). 

[0014]If only the amount D of changes makes medial-axis lb of the convex lens 12b 
change in the arrow B2 direction to medial-axis I a of the convex lens 12a here as shown in 
drawing 1 1 (B)Since the degree of incidence angle to the convex lens 12b of the emitted 
light of the convex lens 12a changescompared with the angle of an optic axis in case the 
degree of emitting angle from the convex lens 12b is drawing 1 1 (A)only the angle theta 
is changed in the arrow B\ direction. For this reasononly the amount d of changes can 
make an optic axis change in the arrow Bi direction by position Po from the optic axis 
shown in drawing 1 1 (A)when only the distance D makes the convex lens 12b change in 
the arrow B2 direction. 

[00 15] If the amount [ as opposed to / in the focal distance of the object lens 14 / the 
convex lens 12a of the convex lens 12b of f and the relay lens 12 for the focal distance of 
fo and the relay lens 12 ] of gaps is set to D at this timeThe gap delta X (=d) from the 
center position of the beam by the relay lens 12 is determined by deltaX=foD/f. 
[0016]The light changed with the relay lens 12 is supplied to the half mirror 3. 
[00 17] On the other handafter the light for groove formation reflected by the half mirror 2 
is supplied and bent by the total reflection mirror 5 it is supplied to the beam expander 9 
like the light for pit record. 

[00 18] Abnormal conditions are applied that the optical modulator 9 should intercept light 
so that a groove which is different when forming a groove in concentric circle shape at 
the glass original recording 15 may not continue. The beam to which abnormal conditions 
were applied by the optical modulator 9 is supplied to the beam expander 1 1 . The beam 



expander 1 1 expands the beam diameter of the supplied lightand makes it a 
predetermined beam diameter. 

[001 9] An optic axis is bent by the total reflection mirror 6and the light emitted from the 
optical modulator 1 1 is supplied to the half mirror 3. The half mirror 3 reflects the light 
for groove formation from the total reflection mirror 6makes the light for pit record from 
the relay lens 12 penetrateand compounds the light for groove formationand the light for 
pit record. 

[0020] At this timethat optic axis is changed to the optic axis of the light for groove 
formation with the relay lens 12and the light for pit record is compounded so that a bit 
may be formed on the track between grooves. 

[0021]The synthetic light for record compounded by the half mirror 3 is supplied to the 
dichroic mirror 13. The light for focusing is supplied to the dichroic mirror 13 besides the 
synthetic light from the half mirror 3. 

[0022] The light for focusing is chosen as the wavelength which does not react to the 
resist applied to the glass original recording 15and is supplied to the dichroic mirror 13 
via the half mirror 4 from the laser beam generator 16 for focusing. The dichroic mirror 
13 compounds the synthetic light from the half mirror 3and the light for focusing by 
making the synthetic light from the half mirror 3 penetrateand reflecting the laser beam 
for focusing. It is reflected by the total reflection mirror 7and the light from the dichroic 
mirror 13 is supplied to the glass original recording 15 via the object lens 14. 
[0023]The resist applied to the surface by the synthetic light from the half mirror 3 
exposes the glass original recording 15and the pit and groove according to synthetic light 
are formed. A part is reflected and the light irradiated by the glass original recording 15 is 
again supplied to the dichroic mirror 13 via the object lens 14 and the total reflection 
mirror 7. 

[0024]The dichroic mirror 13 is constituted so that only the light of the wavelength of the 
laser beam for focusing may be reflected from the supplied lightand the light reflected 
with the dichroic mirror 13 penetrates the half mirror 4and is supplied to the two-piece- 
housing detector 17. The two-piece-housing detector 17 detects the catoptric light from 
the glass original recording 15 of the laser beam for focusingand supplies a detecting 
signal to the focus control part 18. 

[0025]The focus control part 1 8 makes the object lens 14 drive in the direction of arrow 
A according to the detecting signal from the two-piece-housing detector 17and it 
performs focusing control so that the force to the glass original recording 1 5 top of 
recording light may become the optimal. 

[0026]The glass original recording 15 rotates to a certain direction at the time of exposure. 
[0027] Drawing 12 is exposed by the conventional exposure deviceand the lineblock 
diagram of the formed glass original recording 15 is shown in it. 
[0028] As shown in drawing 12 (A) at the glass original recording 15the track 15a is 
formed in concentric circle shape. As shown in the perspective view of drawing 12 
(B)and the sectional view of drawing 12 (C)the pit 1 5b according to the information on 
the address etc. which are memorized [ make / it / ** ] beforehand is formed in some 
tracks 15a. 

[0029]The groove 15c is formed between the tracks 15a. 

[0030]In order to be able to ensure reading of information at this timeit is necessary to 
form the pit 1 5b deeply compared with the groove 15c. For this reasonpower of the light 



for groove formation for forming the groove 15c was made small compared with the light 

for pit record for forming the pit 15b. 

[0031] 

[Problem(s) to be Solved by the Invention] Ho we verin [ this conventional kind of 
exposure device forms the pit and the groove with the beam of a respectively single optic 
axisand ] especially a grooveSince it is formed so that record power may be lowered and 
a tooth depth may become shallower than a pitThere was a problem of being unable to 
perform stabilized tracking where the sectional shape of the slot became V character- 
likebecame indefinite [ the boundary of a track and a groove ] and the sensitivity of the 
tracking error signal acquired by it became blunt. 

[0032]This invention was made in view of the above-mentioned pointand an object of 
this invention is to provide the exposure device which can perform exposure which does 
not depend the edge of the slot to form on record powerbut can form it sharp. 
[0033] 

[Means for Solving the Problem] In an exposure device which irradiates an exposure 
object with recording light corresponding to a slot which should be formedthis invention 
has a recording light creating means which generates said recording light by 
compounding two or more lights changed by position from which an optic axis differs 
mutually. 
[0034] 

[Function] Since an exposure object can be uniformly irradiated with recording light by 
generating the recording light which compounds two or more lights changed in the 
position from which an optic axis differs mutually and with which an exposure object is 
irradiatedthe edge of the slot which can make the edge part of recording light 
sharptherefore is formed by that cause can be made sharp. 
[0035] 

[Example]The lineblock diagram of the 1st working example of this invention is shown 
in drawing 1 . Identical codes are given to drawing 10 and an identical configuration 
portion among the figureand the explanation is omitted. 

[0036]This example is replaced with the total reflection mirror 6 of drawing lO and forms 
a change means 21 to make recording light change. The change means 21 consists of the 
half mirrors 22-27the relay lenses 28-30and the total reflection mirrors 3 1 and 32. The 
emitted light of the beam expander 1 1 is supplied to the half mirror 22. The half mirror 
22 makes a quarter penetrate among the lights supplied from the beam expander 1 land 
reflects the remaining three quarters. 

[0037]The light which penetrated the half mirror 22 is supplied to the half mirror 25and 
the light reflected by the half mirror 22 is supplied to the half mirror 23. 
[0038]The half mirror 23 reflects the third of the supplied lightand makes 2/3 of the 
remainder penetrate. The light reflected by the half mirror 23 is supplied to the relay lens 
28and the light which penetrated the half mirror 23 is supplied to the half mirror 24. An 
opposite direction is madeas for the relay lens 28to change the optic axis of the supplied 
light with the change direction of the optic axis by the relay lens 12 more slightly than the 
optic axis of the light which penetrated the half mirror 22. The light changed with the 
relay lens 28 is supplied to the half mirror 26. 

[003 9] On the other handthe half mirror 24 makes the half of the supplied light 
penetrateand reflects the remaining half. The light reflected by the half mirror 24 is 



supplied to the relay lens 29and the light penetrated by the half mirror 24 is supplied to 
the total reflection mirror 31. 

[0040]The relay lens 29 is made to change further from the light by which the optic axis 
was changed with the relay lens 28 in the optic axis of the supplied light. The light 
changed with the relay lens 29 is supplied to the half mirror 27. 

[0041]The total reflection mirror 31 reflects the supplied lightand is supplied to the relay 
lens 30. The relay lens 30 makes the optic axis of the supplied light change further from 
the optic axis of the light changed with the relay lens 29. 

[0042]The light by which the optic axis was changed with the relay lens 30 is supplied to 
the total reflection mirror 32. The total reflection mirror 32 reflects the light from the 
relay lens 30and is supplied to the half mirror 27. 

[0043]The half mirror 27 reflects the light from the relay lens 29makes the light from the 
total reflection mirror 32 penetratecompounds both lightsand supplies them to the half 
mirror 26. By reflecting the light from the relay lens 28 and making the light from the 
half mirror 27 penetratethe half mirror 26 compounds the light from the relay lens 28and 
the light from the half mirror 27and supplies them to the half mirror 25. 
[0044]By reflecting the light from the half mirror 22 and making the light from the half 
mirror 26 penetratethe half mirror 25 compounds the light from the half mirror 22and the 
light from the half mirror 26and supplies them to the half mirror 3. The half mirror 3 
compounds the light for pit record supplied from the relay lens 12and the light for groove 
formation supplied from the change means 2 las mentioned aboveand it supplies it to the 
original recording 15 via the dichroic mirror 13 the reflective mirror 7and the object lens 
14. 

[0045]Nextoperation of the change means 21 is explained. The explanatory view of the 
change means 21 of operation is shown in drawing 2 . Since the composition and 
operation of the relay lenses 28-30 are the same as that of the relay lens 12 explained by 
drawing lO the explanation is omitted. 

[0046]Firstoptical Ln which penetrated the half mirror 22 has an optic axis on position 
Xias there is no change of an optic axisfor exampleit is shown in drawing 2 (A). The 
optic axis of optical Ln reflected by the half mirror 23 is changed by position X2f r0 m position 
xi with the relay lens 28as shown in drawing 2 (A). 

[0047]The optic axis of optical L13 reflected by the half mirror 24 is changed by position 
X3 with the relay lens 29as shown in drawing 2 (A). The optic axis of optical L14 
reflected by the total reflection mirror 31 is changed by position X4 with the relay lens 30. 
At this timethe interval of optical Ln - L\ 4 is set as **(X 2 -Xi) (X4-X3) <= (X 3 -X 2 )and is 
considered as the composition that uniform light intensity distribution is acquired. 
[0048]The intensity distribution of compound optical Li - L4 serves as the characteristic 
which compounded the intensity distribution of each light Ln shown as a solid line - 
Li 4 as a dashed line shows to drawing 2 (B)and the shape of a quirk formed of it turns into 
shape from which the bottom turns into a flat surface as shown in drawing 2 (C). 
[0049] At this timethe shape of the slot formed according to the power of optical Ln - Lu 
changes. The quirk-like explanatory view according to light power is shown in drawing 3 
(C). And 0.23Woptical Lnand Lu are exposed for optical Ln and Ln at 0.3 mWandas for 
drawing 3 (Atoptical Ln and L13 show [ as for 0.23 mW and drawing 3 (B) ] the shape of 
a developed quirkas for 0.23 mW and drawing 3 (C). [ the power of optical L\ - L4 ] 
[0050]Since the influence of interval setting out of optical Li - L4 will appearthe intensity 



distribution of a central portion will fall and it will have been piled by the shape of a 
quirk if power is enlarged not much as shown in drawing 3 when it exposes at about 0.27 
mWbottom shape can be made flatand the shape of a good quirk is acquired. A uniform 
light is obtained by adjusting the ratio of the transmitted light of the half mirrors 2223and 
24and catoptric lightand reducing a central light compared with the light volume of an 
outside light. 

[0051]Drawing_4 L (A) and (B) is exposed by the exposure device of this exampleand the 
lineblock diagram of the formed glass original recording 40 is shown in it. The groove 43 
for performing the track 42 and tracking control in which the pit 41 according to the 
information on an address to record beforehand etc. was formed is formed in the glass 
original recording 40. 

[0052]The pit 41 is formed in the arrow d direction from optical Ln corresponding to 
the light for pit record which changed only the amount a of changes. The groove 43 is 
formed corresponding to two or more beam spots 313233and 34 which power lower than 
the light for pit record ****(ed) mutuallyand is formed more shallowly than the pit 41 . 
[0053]According to the beam spots 313233and 34since luminous-intensity distribution 
can be made uniformthe bottom shape of the groove 43 can be constituted planate. Since 
according to this example bottom shape of the groove 43 can be made flat as shown in 
drawing 5 in mediasuch as a magneto-optical discMO signal can be written in now on the 
groove 43and high density recording becomes possible. 

[0054]The lineblock diagram of the 2nd working example of this invention is shown in 
drawing 6 . Identical codes are given to drawing 1 and an identical configuration portion 
among the figureand the explanation is omitted. 

[0055]This example becomes as composition which makes the optic axis of the light for 
groove formation change on the basis of the light for pit record. For this reasonin this 
examplethe relay lens 12 is deleted and it becomes as composition which makes the 
change means 51 change on the basis of optical Lo for pit record. 
[0056]The change means 51 arranges the relay lens 52 between the half mirror 22 of the 
change means 21 of drawing l and the half mirror 25. With the relay lens 52transmitted 
light Ln of the half mirror 22 is changed only the amount a of changes in drawing 3 to 
optical Lo for pit record. 

[0057]The relay lenses 2829and 30 Catoptric light L12 of the half mirror 23Catoptric light 

Lo of the half mirror 24 and catoptric light L14 of the total reflection mirror 

31 respectively Arrangement of the lens of an internal couple is determined that it will 

change only amount of changes a+ (X2-Xi)a+ (X3-Xi)and a+ (X4-X1) to optical Lo for pit 

record. 

[005 8] According to this examplethe same effect as the 1st working example is acquired. 
[0059]The beam of either of two or more beams which constitute the light for pit record 
and the light for groove formation may be sufficient as the beam spot used as a 
standardand it should just make the position of other beam spots change to the beam spot 
used as a standardso that it may become a position with a relay lens etc. 
[0060] A means to make the beam spot change cannot be restricted to a relay 
lenseitherand it can be made to change also by changing the installation angle of the half 
mirrors 22-27 and the total reflection mirrors 31 and 32. 

[0061]The lineblock diagram of the 3rd working example of this invention is shown in 
drawing 7 . Identical codes are given to drawing 1 and an identical configuration portion 



among the figureand the explanation is omitted. 

[0062]This example has composition which can form a groove convex-like pit other than 

the pit on a track for densification. It replaces with the optical modulator 9 formed 

between the total reflection mirror 5 in drawing l and the half mirror 3the beam expander 

1 land the change means 2 land the groove means forming 61 is established. 

[0063]The groove means forming 61 comprises: 

Optical modulators 62 and 63. 

Beam expanders 64 and 65. 

Half mirrors 66-75. 

Total reflection mirrors 76-79. 

Relay lenses 80-84. 

[0064]The light for groove formation reflected by the total reflection mirror 5 is supplied 
to the half mirror 66. The half mirror 66 halves the light for groove formation by making 
a part of light for groove formation penetrateand reflecting others. The light which 
penetrated the half mirror 66 is supplied to the optical modulator 62. The optical 
modulator 62 controls the penetration of light according to the information on the address 
etc. which are made to memorize as a convex pit which is going to form the light from 
the half mirror 66 on a grooveand supplies it to the beam expander 64. The beam 
expander 64 is expanded to the predetermined path which needs the beam diameter of the 
supplied lightand is supplied to the half mirror 67. 

[0065]The half mirror 67 penetrates a part of modulated light emitted from the beam 
expander 64and halves it by reflecting others. Optical L21 which penetrated the half 
mirror 67 is supplied to the half mirror 75 it is reflected by the total reflection mirror 
77and the light reflected by the half mirror 67 is supplied to the relay lens 80. 
[0066] As for the relay lens 80only amount of displacement+Sdeltax displaces the light 
from the total reflection mirror 77 to optical L21. Optical L22 changed with the relay lens 
80 is supplied to the half mirror 74. 

[0067] On the other handit is reflected by the total reflection mirror 76and the light 
reflected by the half mirror 66 is supplied to the optical modulator 63. The optical 
modulator 63 modulates incident light that light should be intercepted so that the groove 
which adjoins at the time of groove formation of concentric circle shape may not 
continueand it supplies it to the beam expander 65. The beam expander 65 is emitted as a 
predetermined beam diameter which needs the beam diameter of the light which entered. 
[0068]The light emitted from the beam expander 63 is supplied to the optical modulator 
65. 

[0069]The light outputted from the beam expander 65 is supplied to the half mirror 68. 
The half mirror 68 is arranged for 2 minutes by making a part penetrate the light from the 
beam expander 65and reflecting others. 

[0070]The light which penetrated the half mirror 68 is supplied to the relay lens 8 land 
only amount of changes +deltax is changed to optical L21. Optical L23 changed with the 
relay lens 81 is supplied to the half mirror 73. The light reflected by the half mirror 68 is 
supplied to the half mirror 69. 

[0071]The half mirror 69 makes a part of light from the half mirror 68 penetratereflects 
othersand is arranged for 2 minutes. 

[0072]The light reflected by the half mirror 69 is changed only amount of 



changes+2deltax to optical L21 with the relay lens 82. Optical L24 changed with the relay 
lens 82 is supplied to the half mirror 72. The light which penetrated the half mirror 69 is 
supplied to the half mirror 70. 

[0073]The half mirror 70 makes a part of light from the half mirror 69 penetratereflects 
othersand is arranged for 2 minutes. The light reflected by the half mirror 70 is supplied 
to the relay lens 83and only amount of changes+3deltax is changed to optical L21 with the 
relay lens 83. Optical L25 changed with the relay lens 83 is supplied to the half mirror 71. 
[0074] It is reflected by the total reflection mirror 7 8 the light which penetrated the half 
mirror 70 is supplied to the relay lens 84and only amount of changes+4deltax is changed 
to optical L21 with the relay lens 83. Optical L26 changed with the relay lens 84 is 
supplied to the total reflection mirror 79. The total reflection mirror 79 reflects optical 
I^and is supplied to the half mirror 71. By making optical L 2 6 penetrate and reflecting 
optical L25 in the directionthe half mirror 71 compounds optical L26 and optical I^sand 
supplies the synthetic light L25+L26 to the half mirror 72. 

[0075]By making synthetic light L25+L26 supplied from the half mirror 71 penetrateand 
reflecting optical L24 in the directionthe half mirror 72 compounds synthetic light L24 
which compounded optical L^sl^and L24 - I^and supplies them to the half mirror 73. 
The half mirror 73 compounds synthetic light L 2 3of optical L23L24L25and L26 - I^and supplies 
them to the half mirror 74 rather than it makes synthetic light L24 from the half mirror 72 
- L26 penetrate and reflecting optical L23 in the direction. The half mirror 74 makes 
synthetic light L23 from the half mirror 73 - L26 penetrateBy reflecting optical L27 in the 
directionsynthetic light L 2 2of optical L22L23L24L25and L26 - L26 are compoundedand the half 
mirror 75 is supplied. The half mirror 75 makes synthetic light L22 from the half mirror 
74 - L26 penetrateBy reflecting optical L21 in the directionsynthetic light L 2 i 0 f optical 
L22L23L24L25and L26 - L26 are compoundedand the half mirror 3 is supplied as an object for 
groove formation. 

[0076]The explanatory view of the 3rd working example of this invention of operation is 
shown in drawing 8 . Drawing 8 (B) and (C) which drawing 8 (A) shows the beam spot 
position of optical L21 - L26 shows the intensity distribution of optical L21 - L26. 
[0077]between the spots which adjoin each other mutually as shown in drawing 8 (A) 
will shift deltax everyand the beam spot formed of optical L21 - L26 will be compounded. 
A dashed line comes to show the distribution by the beam-spot arrangement shown in 
drawing 8 (A) which light intensity distribution turned into distribution which **(ed) 
each light intensity distribution of optical L21 shown in drawing 8 (B) as a solid line - 
L26and compounded all of optical L21 - L26 to drawing 6 (B). 

[0078]By turning off optical L24 and L25U becomes the distribution which added optical 
L23 shown in drawing 8 (C) as a solid line - L^and the distribution which compounded 
optical L21 - L26 can form the distribution to which the luminous intensity near a center 
fell as a dashed line showed to drawing 8 (Q. 

[0079]The lineblock diagram of the glass original recording 60 which used the exposure 
device of this example for drawing 9and was produced is shown. 

[0080] According to the exposure device of this exampleoptical L21 of the center of two or 
more optical L21 which constitute the groove formation light for forming the groove 61 - 
L26and L22 are considered as the composition to which abnormal conditions can be 
applied independently [ optical L23 - L26 ]By applying abnormal conditions according to 
the information an address etc. want to remember optical L21 and L22 to be beforehandthe 



light for groove formation as shown in drawing 8 (C) is obtainedand it can have 
composition which does not expose the resist of the center portion of the groove 61. 
[0081]By processing development etc. to the glass original recording 60 exposed by the 
above exposure devicesas shown in drawing 9 the groove 61 convex-like pit 62 can be 
formed. 

[0082]Thereforehigh-density record is attained with the concave pit 64 formed in the 
track 63. Since the pits 62 and 64 on the track 63 and the groove 61 can be formed at the 
same process at this timeit can form without making a manufacturing process increase. 
[0083]For this reasonsince densification can be measured since an address etc. can be 
written in in a groove convex-like pit when it uses for manufacture of a ROM-RAM 
mixture type magneto-optical disc profitablyand an address can also be written in at the 
time of groove creationa manufacturing process also becomes easy. 
[0084] 

[Effect of the Invention] Like ****recording light compounds two or more lights which 
the optic axis changed into a mutually different position by this invention. 
Thereforesince it is generatedcan consider it as shape also with sharp edge of the slot 
which can form recording light so that edge may become sharp uniformlytherefore is 
formed of recording lightand. It has the featureslike become possible to also form a pit in 
a slot and high density recording becomes possible by changing the luminous intensity in 
each position. 
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[Brief Description of the Drawings] 

[Drawing li lt is a lineblock diagram of the 1st working example of this invention. 
[Drawing 2] It is an explanatory view of the 1st working example of this invention of 
operation. 

[Drawing 3] It is an explanatory view of the 1st working example of this invention of 
operation. 

[Drawing 4] It is an explanatory view of the 1st working example of this invention of 
operation. 

[Drawing 5] It is an explanatory view of the 1st working example of this invention of 
operation. 

[Drawing 6] It is a lineblock diagram of the 2nd working example of this invention. 
[Drawing 7] It is a lineblock diagram of the 3rd working example of this invention. 
[Drawing 8] It is an explanatory view of the 3rd working example of this invention of 
operation. 

[Drawing 9] It is an explanatory view of the 3rd working example of this invention of 
operation. 

[Drawing 101 It is a lineblock diagram of a conventional example. 
[Drawing 1 l] It is an explanatory view of a relay lens. 

[Drawing 12] It is an explanatory view of a conventional example of operation. 
[Description of Notations] 
1 Laser beam generator 



2322-27 Half mirror 

573132 total reflection mirrors 

8 and 9 Beam expander 

10 and 1 1 Optical modulator 

1228-30 Relay lens 

14 Object lens 

40 Glass original recording 
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mirtn*<DWBi 

tt ( i ) jcia«r*B3tt»w=»^T» 

L14; L2i~L26) *<MrftC&lcJ:yttEEBJfe* 

£j*r«EEK£it£s (1. 2. 5, 9, 11. 2 

I, 3 ; 1, 2, 5, 9, 11, 5 1, 3 ; 1, 2, 

5, 6 1, 3) ^-r^c^^eitii-rss^E, 

[W*JB2] REEtttt£J8¥8 ( 1 . 2, 5, 9, 

II. 2 1, 3) ttffi^JftftflttfcaifrSHftS 

(1) 

*»w*« (2) 

igIB»S'J#K (2) 7»W*nrciB»©*«)3W**St'' 
(c||»«ttB(cXlir«y&MSII#iR (2 1, 5 1, 6 

1) t. 

mmzmm (21. 51, 6 d tjwi^s^ic 
A&«tta(cx#3ftfcfftEBR«>ft (lh~li 4 , l 

21~L 2 6) **J«U EWtti: LTaj73T**J«#« 

(25) t6«r*ct*watr*Bi*«iEe<oB 
mata 3 1 t3ia#»£fc#a (21) u > 

X (2 8) «fey»y» M-*}Ols>X (2 8) 0>4>&tA 
*ElSCffl»*-tt 5 Cilery, 3t03W«^iT«« 

c r «n 2 EB4>B3t&B. 

[fi*H4] lu§B^StO)7tli*J*ia)-5-5ffiM-r5^»c 

it^Tflwwcttiir r*#« (22, 

2 3, 2 4) **T*Cfc**«fcT*»3ai2Ktt© 
Bft&B. 

[«*H5] IMBBftOft (Ln~L26) 035** 
ic&M-T^it (L21. L22) ©3itt*11WKCl6i;TiB» 
IztiLmTZft (L 2 3~L26) OSSSlEtt^TfiT**. 

toei (6i) <D**K&n«icisi;fciao£jia8-r3 

(6 4) *WTSCfc*iW&£-r*«#II2E 
[00 0 1] 

[*tt±©*JflJ»5] *£iPl»B%gtt(i:ft>J. *#tc, 

[0 0 0 2] ifiif. n>tra-^(7)ai-3lf$B»a)li^lC 
Tt^So caz-ctt. 7 7"OU£Bi:LTft7VX?. # 
[0 0 0 3] Z<0. ftx-fT,?* %m%9^7. J ?T'\t^ 

[0004] 



7 h ©EE/ \°* - >««JKfi8* ftfcX * V/ ttcWSW* a 
IS*** Ett3rtf£C<!:K<fcy7;l/-7»tfey h*>% 
JdcT^H/'cTVX^SflgfcJfcfiEU COx-f *7S1SKE 
WfflftHiUMWtitSJgJW * C i IC <* »J fMSftTV 

fco 

[0005] $fc, x^y/\ 0 ti^;i/-7S0 : e'y htfJB 
fiEtrn/c* - 5 xnffi^ii^-r 5 c <»: let y ^fiE?ti?.o 

[0006] Xigiffitt&O <fc 5 lCfPfie?nTt"/c„ 
*(cn«*0IE*-a:o-3» ftrVX^fflBftSBlcJ: 

«w* c tic * y fw*nrt^ 
[0007] f^-mktf homvuti. 

KBftgBK<fc*B#B#©Ei§ftlc£oT>*;£SftTV 
fc. 

[ 0 0 0 8 ] ei 1 0 icftjfca c coawsitsso-fiya) 
«uaei*iET. ma*. 1 ttEwaisjii/- y 

£) SB* 2~4li/\-755-. 5~7(i£Et*S5 
8, 9tt#SIigSS, 10, 1 1«tr-AX*X/\'V 
* 12ttyU-U>X, 1 3li^7n-f7^57 
-x 1 4itti%l'yX. 1 5U^f77@fi. 161*7* 
-*-»-7"fflb— f^5S^gSv 1 7tt7*-*>-»7' 

[0009] U— ?7fc?g£gB 1 1W7XM 1 5 KM 

U /\-7 55-2tt«$g-T«, /\-7 = 5-2(iU- 
+fft8£gB 1 ?ft££tlfc U— «f )W>-»*aKi* 

[0 0 10] M-757-2*aaL^tt3fe£»«8 
K#l*S3-*lSo y6KHtt8»E«LJ:?^r«nra(cje; 

CT/\-755-2<ty nrc3teo2ia^»j«8i lt 

fcfy KE«fflO!)«SWtt*4jar*. 7tS«»8?2W 
Xrtl/j:^tttf-AX*X/\'>^1 0(C«S§*tX5o tr- 

ax*7v/ 1 0 ttftsm 8 # sws* nft3W> tr 
-j*8***<u ^strssiiLT, yu-uvx 
1 2tc«Ki&r5o 

[0011] yu-u>xi 2ttt-Ax*x/<>^i 

[0 0 12] 01 Ifc'J U-UVXl 2<OiftW0^ 
"To 'JU-UVX1 2«|I)-0-J>f(Di!iUyXl 2 a. 
1 2 b«tysy. -WOQUVXl 2 a. 12bt*)t£ 

[0 0 1 3] 011 (A) ic^fcfe-plceiUVXl 2a 
O+iiX* I a iOUVXl 2 bO<t><&M I b t&-&T 
^H^lctiAWitLo «0U>X1 2aT*I»rJft, tt 
j«Oi 5iioTflU>Xl 2b(C5J»J» OUVX1 2 b 



(3) 
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THJff**i» AttttLo <!:(ll-<07 l 6«l^^-r5tiJW^L 
1 i: LTttiS-fTlrtlSo Lft*bT> 011 (A) <Dtt8g 

[0 0 14] CZT\ 01 1 (B) IC^-TJ:51CCjL/V 
X1 2 btf^'frtt I b ££|UVX1 2 aWf'frffc I a K 
*tLT*£PB 2 *lpKc^«D/£t*^*#*i:» 
VXl 2a(&ail<t7fc<Di!!iUVXl 2 b'sOAJMSffffi 
ftT*fc»» OUVXl 2b^60ttlltAflltfBgi 1 

(A) a£$4>tttt0>ftjg|Cjt'<T£8]Bi TjlRlKfSJt 

6£i*xct«. coftft, fiiuvxi 2b*ft»B2 
ipot% 011 (a) tcs-rj*tt<kya»»d/£«-* 

[0 0 15] £<Z>tZ. *WIU>X1 4©HfcjjME 

f 0 v UU-UVX1 2<D«U&S§8t«f » 'JU-U 
VXl 2<7)CjL/>X1 2bOdbUVXl 2aE»T*-f 

n»£D£-r££. yu-i/>xi 2fc**e-A©tt> 

MlASOftlAX (=d) » 
AX=fo D/f 
TsftfcStlSo, 
[0 0 16] 'JU-UVXl 2Ta»*hrc3ttt/\-7 

57-3ic«*a£*i*. 

[00 1 7] /\-757 , -2TEit*ftfc4M- 

*. k?v HBaffl3tira«»ce'-^i*x/<y^9iE« 

[0 0 18] 3feSMffi9(i#7Xffift1 SfcEk&PJRU: 

5» yoaw 9tcj:y gsaawte tifc tf-^« \z-u 

[0 0 19] Jt^iiSgl 1 *i»6im*artirc3ttB^s»5 

7-6TJWMflfffl*tU /\-7 = 5-3lC«^?tl 
5. /\-757-3I4£E»57-6j&»S©*;I/--7TB 
rtffl3t*EW**» 'JU-UVXl 2^60tf9 H3» 

[0 0 2 0] fcf«y H38ffi3fctt'Jl/-bVX 

1 2fc*y*©3Wtf7/U-7^JOT3tt©3^te»LT 

JS*ti*,fc7lc£iiE*ti*. 
[0021] /\-7 = 7-3 T'^fiBStlfcfi 3S8fl3£fi)»fe 
l*$r-r*Q-fy*57-1 3»C«»**tl*. #f7P<< 
•yf 5t-1 3tttt/\-7S7-3fr&®£j8tt4>fl&lc 

[0022] yit—hi/yvmnMMS^Tsmm sic 
a***ifcu«y~x ncs(5L»iva«icatftu 7*- 

**»^fflU-9*3*5MESB1 6#S/\-757-4* 



= 5-1 3li/\-7S7-3fr6©£fiE7££& 

*y % /\-757-3fr6«>ftJ8%&74— ft3C?JB 
$r<f*P-f>y*57-1 3#6<D3fe 
l*£EW5 7- 7 TESt* tu SflfcUVXl 4£ttLT 
#7XWtt1 5[C«tt*tl». 
[0 0 2 3] #7XJS«1 5«/\-7S7-3#6©£ 

fctSCfcfcf'y h&tf?/l/-7'tfffM?tl*o *fe, #7 

xnasi 5 icsai** tifcMi-gptfs »* tu tt^uv 

X1 4&tf£5*fr57-7*rtLTm/#'f* Pf>y* 
57-1 3l£0aMrti*. 

[0 0 2 4] ^7P^7757-1 3(*«ffi*tlfcJtt 
* »J 7 V^ffl U— ?f#(0»g<0Jfc<B#* S«f 

**7lC«U«*tlTfey» 3T* 
EftStlfcJttt/ \- 7 5 7 - 4 LT-totiTf x 
1 7(C$tt;?tl3. ^afflx-rx** 1 7147*- 
*->V^ffiU— tf3t©^7XJISI1 5fr54>£K3tt£tt 
BJU *ajfll**7*-3!»XW«l«1 8tC«^-T5o 

[0 0 2 5] 7*-»XM»W1 8«r»Sij7 r 'C7 i ^^ 
1 7*»6©ttfflfll^C(6i:TaHil/>Xl 4£££PA;£ 
fi(Cffilb$& Effi3fc©#7 Xffiffil 5±'S©7*-X 
flWHi:ft*J:7(C7*-*-»^Jffi*ff<l:d. 

[0 0 2 6] #7Xg«81 5tt«3t«(ctt-3ES 

Guciaesti*. 

[0027] 012 tcfi£3fctf>1S3fcSBlc J: y BJlfi* tu 
JBrt*tifc/f7Xfl(«l S<D¥tim*SiT. 

[0 0 2 8] #7^M1 5KI401 2 (A) KjjTf <fc 
9tCHi|>R«iCh7«y<7l SaJWBSMTtl*. 01 2 

(b) Qffiftia&tflai 2 (o offiffiHicsjf *7ic 

h7-><7 1 5 a©-»lctt*i6Efl*-e'Tfe*fc^7 K 
UX*©flM«cj6efcey h 1 5 biWBtftfti*. 
[0029] *fc» h7 7f 1 5a©HHCtt^/l/-7*1 
5c*WfiK*tl5o 

[0 0 3 0] ZtotZs ft®<DWi3*W)ZmmzfiriZ 
Z&5lC?Ztctbs ^iU-7*1 5 ctcit^Ttf-y h 1 5 

b*ffi<»«r*iw#»*. cofctt. -?;u-7i 5 
c««jar*fci6©^u-7TBiaffl3W)/t7-*t:'y h 

1 5 bWBjarsfcttOfcTv H3»ffl3l6fCjt^T'J^< 
LTt"fc. 
[003 1] 

[ffiflBtfffi*L*7tr*«H] L6^(C, 

K-i»T»ffiLTfiy, Wcy;l/-7'tCJSl^Ttt» 138 
/ WDSStf tf-y h «fe U J: 3 lc» 
a*tl*fc*6» ffi©»IBBtttfV¥tt£a:7TL*l\ 
h7y^^^-^Offif|itf74ffil&«U. *titc* 
7T»6ti* h7y*vyi7-«#©«S»tt<fto 



(4) 
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[0 0 3 2] *%Wte±&<D&lZ&frZr f -Z1xrc*,<D 

t\ mm? s$<*>i y ^«ib«/ \-9-ic <t 6 tmmcm 
<»:?-£>„ 

[00 3 3] 

m z c t k j: y BiJisiB® Jt^^-r 5ie^^4fie#s 

[00 34] 

[ttffl] ^»^5^icSS5ffisic^Lrc«a<o^ 

oT^fttc* yflMSftSitOi-y 5>*B»UfcT* 
*. 

[00 3 5] 

mmm] m i rctRgaas i *tt0yaMj£H«ij*r. 
[0036] xnmmimi oc7>££st5 5-6icft*. 

£#&2 1tt\ M-755-2 2-2 7, 'JU-UVX 
2 8~3 0, £51*55-3 1. 3 2<fcyfc*. If— A 
X*X/C/?1 1<DaSWittt/\-755-2 2lCfl»e* 
ft*. M-7 55-2 2 tttf-AX+X/W^I 1frS 

#£*ft/ctt©55E35*D-£i£iii5rt!\ ?syeH#<D= 

[0 0 3 7] M-755-2 2£ig$L/c7 , i:(*M-7 5 
5-2 5lC«SS?ft. M-755-2 2 ?g|«rftfcifc 
»/ \- 7 5 5 - 2 3 (Cflttft* ft*. 

[0 0 3 8] M-7S7-2 3ttflaeSftfc3fcC0=#<D 

»y<&=#©z*8>a*-i**. /\-7S7 

-2 3TSW*ftfcJtttyi/-UVX2 8lC«|ft*ft» • 
/ \- 7 5 5 - 2 3 £2$ Lfcfttt/ \- 7 5 5 - 2 4 left 
$&?ft*o 'J U-UVX2 8(i^&fcfc%a%tt«/\ 
-755-2 2*aaLfcJfc03W*yfc*'j(Ncy U- 

5o 'J U-UVX2 8T*S8£ft/c3tttM-755-2 
6lC«^ft* 0 

[0 0 3 9] -75, M-755-2 4 tt^&SftfcaW) 

-tt<D—*]&®-$it. ay-#©-ssw*«*o M- 

755-24 Tfitf tfftfcflfitt 'J U- U VX2 9 (Cftfe 
Sft, /\-757-2 4?9aLfcftU:£5l*S7-3 
1 »C#t$&Jft* 0 

[0 0 4 0] y L/-UVX2 9««J§3-ft/i:J l 6(7)J l 6f4«- 

y u- u >X2 8 ic j: y 3W*«gw* ftte3tt* y ur 

'J U-UVX2 9TS»*ftfc3W4M-7 



57-2 TlCtttttfft*. 

[004 1] £5145 5-3 1 tt«»S*ftfc^*fi»* 
'JI/-I/VX3 0KWM-4. yU-UVX3 0tt 

«i»*ftfcyM)jw**y u-u>X2 9?j»*ftfc* 
©j**w:y*5Ka»***. 

[0042] y U- U VX 3 0 T3W*a»* ftfcfttt 
^S»S5-3 2tC«»tfft*. £5145 5-3 2 t*y 
U-U>X3 06^6<0^*fiW*«s M-755-2 7 

[0 0 4 3] M-755-2 7liyU-L/VX2 9fr5 

©y6*s»*«£s»5 5- 3 2 frSflMtsaaar 

S^^figLT, /\-7 5 7- 2 6 /\-7 

-7 5 7-2 7frS<Wfc*aa*tf*C£(Cj:yyU- 
UVX2 8fr60ft<fcM-755-2 7frSCD3£<!:££ 
/SLTM-7 55-2 5lC«$S"r*o 

[0 044] M-7S5-2 5ttM-757-2 2#5 
©3t*SW*#» M-755-2 6 fr60#£i§>I*-tt 
5Ctfc«fcyM-755-2 2frS4)Jfc4;M-755- 
2 6#6©J l fcJ:*£j3SLT/\-757-3lC«t&r*. 
/\— 755— 3tiM)SLfcJ:5tcy U— UVX1 2frS 
«tt*ft*kfy hEiWOitfc, £&#I82 1 

*ft*^;u-7TB»affl©y6tssffiu y-r* n*** 

55-1 3s 5W55-7, MfcUVXl 4*fl>LT« 
[0045] :^lCg^#^ 2 1 (D®ft*m,m *o H 2 

»c*»#«2ioiM«WHBi*»r. &fc> yi/-u> 

X 2 8 ~ 3 0 aMj&&tf|ftmiH 1 0 TBMIj Ufc 'J U- 

uvxi 2 tmmr&o*tctb* *©B«BttSBr*. 

[0 0 4 6] **\ M-755-2 2£®lLfc3teLn 
tt3WWMHM**<» H2 (A) |cigttM:3lC 

ttEXi ±lC3W**Sf*. Sfc. M-755-2 3? 

&.fti*t\tcftLi2toyemm2 <a) tc^-r<fc5tcyu 

-l/>X2 8lCj:yffillXi^6ffiBX2 fcSfMrft 
[0 0 4 7] /\-755-2 4T-5W*ft^Li3©J l 6 

»t*02 (a) izmt&vivj u-uvX2 9icj:yffi 

@X3 tcS^ft*. £5W55-3 IT'SS-ttftfcft 
Li4©3tai«yu-U>X3 0t::j:yfflHX4 tc«»* 
ft*o C0<!:$, «Ln~Li4fl>MH»* (X2 -Xi ) 
% (X4 -X 3 ) ^ (X 3 -X2 ) KiajtJtU 
JttiW^fttfliSftftJcdftWrtttfftT^*. 
[0 0 4 8] ^fiELfci^Li ~L 4 <D&mftmt®2 
( B ) (CtttSTK? * 5 fcSttTSfftJfc L 1 1~ L 14<D 

««»**^aLfcWtttfty, *ft»c*-3T»j8Sft 

*^JK«ttEI2 (C) tcsr^dtcJKBiWnt*** 
[0 0 4 9] £<DtZ, Jf6Ln~Li4<D/^9-tCt5UT 

jBrttfft^aflWBtttfa^r*. 03 (o (c3t;<9- 
tc*6i;fejWBtt©KWH*m-r. 03 (a) 14% li ~ 



(5) 
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L^A^-tft^TO. 2 3mW, 03 (B) ItftL 
12. L 13 )b>0. 2 3mW, 03 (C) tiftL 12 , Li 3 tf 
0. 2 3W, «Ln, LwtfO. 3mWT*S}t*tl> 9! 
•* ftfc3»Btt*S* LZV*. 
[00 5 0] 0 3 K/^Tcfc 5 (CA°7 <"f 
&L1 ~L 4 ©«PH«S©»*<«M3*U 

5/c46v 0. 2 7mWSKTB3ttLfc«^tEJSBB«tt* 
Afftt»!&*JEffl96*l«. *fc, A-7S 
7-22, 2 3. 2A(0im%tELf^%tO^mm. 

ic*>a *3-&7t6M#Sft%o 

[00 5 1] 04 (A) , (B) (C*fltt0J0>BftS11 
(c*ywtt**u flM*ftfc#7XBSai4O<0«JS0* 
#5XW«4 0 Ktt^ttfBJi LTfc* fcl^7 K U 
X»©flWMCl6 Ufc tTy h 4 1 tfBtfLZtltc h 5 y 7 4 

2&tf h 5 * y<r»m*'m ? r c &b<D t>- 7 4 3 # 

JBfiESft*. 

[0 0 5 2] fcf'y h4 1tt 7 '6Lii<ty^EPCi 7jIr)U:S 

#»a rgtta»Lfct:-y KBiifSTtK^LTmfiicS'ft 

3. *fc» 7>-74 3tt^y ^iB8fflftJ:y ^ MB;t^A' 
7-ct>^^^^c&gLfc}i8c7)l^-^^^ h 3 1 , 3 
2. 3 3. 3 4fc3«SLT«J3Mr*U tf-y H 4 1 J: y?3l 

[0 0 5 3] tf-AX#>y h 3 1 , 3 2, 3 3, 3 41C 
«fcfttf» 7C©®lg#^£i$-lCT*3r3fc«>, 7>-74 
3©lHB»«*¥lB«lc«WlT**. 3:fc*iSMiJKJ: 

KT"* Sfcto, JIHMlx-f X7&£©&Wcfc^T7"/l/ 
-74 3±KM0ffi#£»&t>c£tfT'*?>«fc?U:& 

[ 0 0 5 4 ] 0 6 ic*&igaig 2 «ttfla>«ifiH«/7 
r. maw* hi tmH«aw»n:w:n-iw««u 

[0055] Mseyise «, vwamt*wtLxff 

#85 1 hlBUfflftLo S«*lcS»ar«*lllJ* 

[0 0 5 6] 3£&#85 1 Ii01 <DS^#I52 1 ©A— 
7=.7-2 2<!:A-7S7-2 5<!:©P.gicy U-UVX 
5 2£gBLTfc£. /N-7S7-2 2©Sii7 l 6Liiliy 
1/-UVX5 2 lC«fe»J, e-yhlB^ffl^Lo K*fLT0 
3 Kfctt^S&S a ft*. 

[0 0 5 7] 'JU-L/VX2 8, 2 9, 3 0B/N 

-75 5-2 3C05lt7tLi2. A-7 = 5-2 4<DJ5fct 
3tLi3. £5ftS5-3 1©5St7fcLi4tf:fc<^ tf-y h 
tBHEftLo KttLT£&Sa+ (X2 -Xi K a + 

(X 3 -Xi ) , a+ (X4-X! ) tcltmmZA? 
fclW©-»©U>X©I!Btf*£*ft*. 



[0058] *n«s«yicj:ft«\ %y 

SflWSft*. 

[0 0 5 9] Sfgth&Slf-AXtfy Kit^-y h 

©35©ivrftfr©e-ATt,j:<, a*£ft*tr--A 

X<K-y McttLTf6©£-.k7.#-y hWttHS'J U-U 

VX»(c*ym3£©ttBt**J:3lc«»*«ft«* 

l\ 

[0 0 6 0] $/c> t-i*X#y h£S££tf£#lft*> 
'J U-UVX(cB*C A-7S5-2 2~2 

7S0 : ^EW=7-3 1, 3 2©^Sftg^^.5Cli: 

[0061] 07 3 ussm©*!^** 

[0 0 6 2] *HS5fiiMii®)»b<Drc46JCh57 7±© 
tf<y h(Dfte(c^l/-7±»ce,«(7)tf-y h^fiERT^S 
J5Ki: Lfct>©?$£. 01 *©£EI*S7-5«hA-7 
55-3<h©F£Kiatt6ftto l 6S§E89, 

#86 1 £i9ttT£*. 
[0 0 6 3] ?Vl/-7ffM#86 m#SIE8§6 2. 6 
3, tf-/»I*X/\°>^6 4, 6 5, A-7-7-6 6 
~7 5. £5ft=.-7-7 6~7 9, U U-U>X8 0~ 
8 4j:y«^ft* 0 

[0 0 6 4] ^SW£5-5T'5W*ft/i:'7"yU-7^fiE 
fflftteA-7S5-6 6lC#feiG?ft3o /\-7c7-6 
6f*^/U-7'ff5fiEffl7t<D-gl5*Sja*^ ffcfcSWS-t* 

* c ^tc«fc y ?}\,-7w,mmwi:-ffl\?z>* a- 7 ~ 
5-66 Lrcmm%m& 6 2 fts» k 

mma 62t*/\-755-666^5 ©Jt^ ^"/l/- 7±fc 
JBfi£LJ:7<!:-r*eitt<Dt°'y hi: LTE****7 KL/ 

x»©w«(c(SUT3W)aa«ij«iL. bf-^i*x/\° 

V^6 4lC#tS&-T5o t*-^I*X/N , >'S''6 4tt«$g3' 
ft/tTtWfcr-Ag^^t-rSRFr^Slcffi^LT/x- 
757-6 7tC«$g-r*. 

[0 0 6 5] /\-7S7-6 7Bfcf-Al+XK>?6 
46^aS^?ft/cS^^-gB^ilU, 

/\-75 7-6 7^S>aL/c7 , 6 
L2ltt/S-7S"5-7 5lc«$S?ft, M-757-67 
T'5ltLfc7ttt^SW5 7-7 7TSWT*-ft. 'JU-U 
>X8 0(C«$&?ft*. 

[0 0 6 6] 'J U-U>X8 0tt£5WS5-7 76^6 
©it ; &itL2llC»LTSffiS+ 5 A x it 
y U- U V X 8 0 K J: y 2^?ft L 22«/ \- 7 5 5 
-7 4lc«$&*ft*. 

[0 0 6 7] -73s /\-7=5-6 6 TSW? ft/i:7ttt 
££WS 5- 7 6 T'SW* ft, %KHB6 3 (C«fSftl 
*o 7 l cSigltl6 3tt|il^Rt«:c7)^l/-7lRfi)6ll$H:|?l«-r 



(6) 
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[0068] f-Ax+x/o^es^sajw^/cJt 
[oo6 9] tr-Ai+^/N'v^es^sajTD^ti/c^ 

*fi»rsc£fcj;y. 2#&f* 0 

[0 0 7 0] y\-7 5-7-6 8SSJaLfcit(*iJU-U 
>X8 1 (C««tt«tl« itL2lfc*fLTS£«+Axf;:tt 
^^tl^o 'J U-U>X8 1 (Cj;yS^+lfc3tL23 
(*/\-755-7 3tc«J83-tiS 0 M-755- 
6 8T*5!ft*ftfcittt/\-755-6 9K#*g;*tl3o 

[00 7 1] M-7 55-6 9li/\-7 55-6 8;b x S 

[0 0 7 2] M-755-6 9T*J5W;T*l/i:it«y U- 
U > X 8 2 IC <fc »J it L 2ltC« LTgfc* + 2 A x fcttg 
&£*l3o UU-U>X8 2T*^?tl/c%L24«A- 
755-7 2lC^$g*n?io M-755-6 9£jgiBL 
fcittt/\-7S5-7 0lC«SS2rft3„ 

[0073] / \-7 5 5- 7 0l*/\-7 55-69^6 

o^-sp^jSia*^ Mfi«**» 2»set-«o /\ 

-755-70 ZNStfS tlfcittt 'J U- U>X8 3 K« 
IMTtU yU-UVX8 3lC<fcyj l £L2ltC»LT^* 
+ 3 A x tl*. ';u-U>X8 3U:J:yS& 
?n/i:3 l cL25«/N-755-7 1 »Cttt&«!r*l*. 
[0 0 7 4] /\-755-7 0^iSiiL/c^li^SSif5 

5-7 8?E&h*-*u y u-u>X8 4{c#t^tis y 

U- U VX 8 3 let »J it L 21 K$t 4 A x fc 

l+gf^ti*,, yu-U>X8 4(cJ:y5E^S-tifci l cL 
26tt£5W5 7-7 9lc«*§3-tl£. £5«5 5-7 9 
t*itL26^SW^^ M-7S5-7 1 K#&T*o /\ 
-755-7 1 ttitL26£iSi!?t!\ itL 2 55lll73(p]lC 
5ftSi**c£fc<fcyitL26<!:ttL25££=fiEU *<Z) 
£fiEit L 25+ L 26*' \~7 5 5- 7 2 (C«$gf 5. 

[0075] M-755-7 2li/\-755-7 1 #6 
«*S*n/i:^itL25+L26*Sia?^ itl-24£l5]73 
lRl(c5lif3-ti-5Ci:tCJ:yi l 6L25. L 2 6- L 2 4^Ji£L 
fc^BEi l cL24~L26^afi!6L, M-75 5-7 3K&!jS 
T3 0 A-755-7 3«M-755-7 2fr6<Z>£fi)c 
itL24~L26^Sii*-y-, it L 23^73 l^tcjg^-tt^ 
<fcyitL23. L 2 4. L25. L 2 6©nfi£it L 2 3~ L 2 6*£ 
fi2LT/\-7 55-7 4lCtt*S"T^o M-755-74 
tt/ \- 7 5 5 - 7 3 6^6 W^fiEit L 23~ L 26^)Sia* 
tf, itL 2 7 : &M175lp)lcSW*-y-5c:<tlcJ:yitL22. L 
23- L24- L25. L 26© n $it L 22~ L 26^ a # U A 
-755-7 5(C^*g-TSo /N-755-7 5tt/\-7 
55-7 46^6.<7)^fiEitL22~L26^5Sia3-y-v itL21 
£l^£AlcEft*tf*£<tU:J:yitL22. L23, L24. 



L25- L26<*> = $itL21~L26£afi&U ?Vl/-7J?M 
fflfc LT/ \-7 55-3 it&i&TZ* 
[0 0 7 6] B8(C*»«<O»3SI8tff|0!>nfnW»BI« 
El8 (A) ttitL21~L260^-A7><K7 httS 
£*f, EI8 (B) , (C) ttifcL21~l-26©8lt#*i; 

[0 0 7 7] it L21~L26K<tyff*lffi* ; ft5 
7htt08 (A) »C^r«fe?ltSlHCBSy^a^?K'y h 

F^ft^Axro-rnT^fiE^+i^d.hie&^o E8 (a) 

(B) tc||!|ilT'^-ritL21~L26©S^3iS^«/"=L 
^toti-fc»^«h^y, itL21~L26^^T^fiEL/i:» 
mtW\6 (B) K«!fcg7;jVf Jrdlc&S, 

[0 0 7 8] $f=s itL24. L25**7T*Ei:lCj: 
y, 08 (C) lC^T^-ritL23~L26 : &S0^fc»^ 
£*»J. itL 2 l~L26^fi£t/c»^t*E18 (C) K8S 

[ 0 0 7 9 ] 0 9 (C*ltttff J©B3tK«*fflt^TfflH* 
tl/c»'57I^ffi6 OOMgBI&iir. 
[0 0 8 0] *SS«0<l<DRitSllU:J;*itfs ^;U-76 

L 21~ L 26© c f 3 *tf>it L 21. L 22*# L 23~ L 26<t ttS'J 
4K£Il£jbH+6tl£*§j£<hU itL21. L 2 2^7 , KU 
7H<D^ 4MSH LTfci* fc^lf $filc& UTgfSSfrW"* 

ci:T\ 118 (o [zmmot^ii-ymmmmm 

S*U 7"/l/-76 1 0**35#<DU-7X h*«3t**ft 

[008 1] W±(D<t5«SitSBltJ: y&it;5r*i/c# 
5XHffi6 0lc^HOSaS^Sg-r2li:(cj:y, 09lc 

^■r<j:3ic^i/-76 ^ ±\z{hi&<o¥"j \- 6 2*mm? 
act 

[0 0 8 2] LtctfoZ, h5-y7 6 3KflMSttfclHI 
ttOfcf-y h 6 4 irttlciSffiJgcDIB^^RltgtSS, S 
fc» Z<DtZ. h5-v^6 3Slf^;l/-76 1±0tT«y 
K6 2, 6 4ttH-lST»fiE7$5/i:46. SKiilS^ 
ItiD* ** C <h ^ < ^fiET^So 

[0 0 8 3] C<Dfc»s ifKROM- RAMSlSSWit 
X 7 ©Kigtcffl t*fc»a* i: »c 7*/U- 7±lc Q 

llStWc, 7"/U-7^fiEB$(C7KlxXt»jA465/j: 

[0084] 

C<hlc £ y£fi£3r*i£ §B^it^lfel-lc. x 
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m 1 ] fc&wss 1 uss^jotSfiitiiT^So 
i® 2 ] 1 nmm<DWrfffl.wm-?&Zo 

[03] *98««)*1llttM«)ttmNnBT»«. 
[04] *«W©«lH«i«iJ©SifWWE|-P«5. 
[05] *388®miSttMaiM«illB|-?S3. 

[08] *«nofB3Xttffilonfm«H?««. 
[09] *»WOJB3JUfi«iJOll!lf«ttW0T$5. 
[010] ttS4)-H4>1lbarcft«. 



[011] 'J U-UVXQIinBBT'&S. 
[012] tt*0-~ffWttfl*»»Tft«. 
[^^OSiW] 

1 u— wtassB 

2, 3, 22~27 /\-7 = 7- 
5. 7. 3 1. 3 2 £5tjfc7- 
8. 9 tf-Al+XKy? 
10,11 ft$IB8i 
1 2, 2 8~3 0 UU-L/VX 
14 «*UVX 

40 tf^xsas 



[02] [03] 
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